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(54) A method and a device for treatment of liquids

(57) The invention concerns a method and a device
for chemical treatment of liquids, such as drinking water,
sewage water, industrial process water etc.

According to the invention the treatment is taking
place in one single elongated tank (1) where a mixer
(10) is arranged close one of the end walls (4). A floc-

culating agent is fed within the area of the mixer (10)
where the mixing is intense. The mixing intensity de-
creases successively downstream of the mixer and flock
growths start. At the far end (5) of the tank (1) the influ-
ence from the mixer has ceased and the flocks sedi-
ment.
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Description

[0001] The invention concerns a method and a device
for treatment of liquids such as drinking water, sewage
water, industrial process water etc. In the specification
below, the treatment of municipal sewage water will be
dealt with.
[0002] The treatment of sewage water is normally per-
formed in three steps. Step one is a mechanical treat-
ment, where heavy solids are filtered. Step two is a bi-
ological treatment and step three a chemical treatment.
In said last step, chemicals are added to the sewage
water, which cause flocculation, meaning that pollutants
are collected in lumps which sink to the bottom and a
relatively clean aqueous phase can be diverted from the
water tank.
[0003] The chemical treatment is often divided into
several steps in several tanks or chambers. In a first tank
chemicals are added during an intensive, swift mixing
by help of one or several mixers arranged within the
tank. In a second tank the flocculation starts, the flocks
being kept in suspension by help of other mixers. In the
following tank or tanks the volumes of the flocks are suc-
cessively increased. In order not to disturb the floccula-
tion, their suspension being taken care of by slowly ro-
tating mixers. In the final tank, there is no mixing and
the flocks sink to the bottom to be collected by help of
special means, while clean water is diverted from the
upper part of the tank.
[0004] The reason for using several treatment tanks
with successively decreasing mixing intensity, is that the
growths of the flocks are believed to be maximized in
this way. One disadvantage is however, that the costs
for tanks and mixers are considerable. In addition, the
flocculation started in one tank is being interrupted when
the water enters next tank. This may cause decomposi-
tion of the flocks and making the aqueous phase muddy.
[0005] The purpose of subject invention is therefore
to obtain a method and a device for a rational treatment
of sewage water, where a minimum of tanks and mixers
are necessary and where the growths of the flocks and
the sedimentation are not interrupted during the proc-
ess. The invention is disclosed more closely below with
reference to drawings of which Fig 1 shows a preferred
embodiment seen from above and Fig 2 the same em-
bodiment seen from one side.
[0006] In the drawings 1 stands for a tank having side
walls 2 and 3, end walls 4 and 5 and a bottom 6. 7 stands
for an inlet, 8 an outlet for clean water and 9 an outlet
for sediment. 10 stands for a mixer, 11 feeding means
for a flocculating agent, while 12 and 13 stand for flow
arrows.
[0007] According to the invention the entire process
for treatment of the sewage water takes place in one
single tank, the latter having a length which exceeds
twice its width, alternatively its depth. Water is fed
through the inlet 7. The water may then be entirely un-
treated or alternatively already being fed with floccula-

tion agent in a pre tank not shown.
[0008] A mixer 10 is arranged within the tank 1, said
mixer having a relatively large cross section area as
compared with that of the tank 1. According to e pre-
ferred embodiment, the mixer is rotating slowly. The
mixer is located close to the inlet at one of the end walls
4 and so arranged, that a current is created which is di-
rected towards the opposite end wall 5. If the incoming
water is untreated, a flocculating agent is added adja-
cent the mixer.
[0009] The mixer 10 creates a flow in and a mixing of
the water within the tank according to a pattern shown
in Figs 1 and 2. The forward directed flow is indicated
by the arrows 12. As the flow far exceeds the amount of
incoming water through the inlet 7, a backward flow to-
wards the mixer will occur along the periphery. A part of
said backward flow, shown by the arrows 13, obtains an
intensive mixing within the area of the mixer causing an
effective admixture of the flocculating agent.
[0010] The flow pattern created is, as can be seen in
Figs 1 and 2, diverging in the direction away from the
mixer 10. The cross section area thus increases and
thereby the amount of water that takes part in the mixing
process also increases. This means that the part of the
total water volume that comes from the back flowing wa-
ter decreases further away from the mixer. The mixing
intensity then goes down and the growths of the flocks
are stimulated. The flow is however kept at such a level,
that there is no particular sedimentation.
[0011] The pattern described above with a continu-
ously decreasing flow intensity in the tank is valid up to
a point about 2.5 times the width or the depth of the tank
away from the mixer, depending on which measure is
the largest. Beyond that point, the effect decreases
drastically and a quick sedimentation of the flocks takes
place. The flocks are taken away through the outlet 9
and the clean water through the outlet 8.
[0012] As previously mentioned, the tank must be
elongated and have a length that exceeds 2.5 times the
width or depth of the tank. The cross section may be
rectangular or circular.
[0013] By help of the method and the device accord-
ing to the invention it is possible to obtain an effective
and less expensive way to chemically treat polluted wa-
ter. In the description sewage water has been men-
tioned, but also other types of liquids are possible to
treat according to the invention. In the description and
in the drawings an embodiment has been shown where
the flocculating agent is added to the area close to the
mixer. It is however also possible to add the flocculating
agent in a pre-chamber where a separate mixer is ar-
ranged for the admixture. Essential is however, that the
flocking starts in the main tank so that there is no inter-
ruption of the growth between the tanks.
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Claims

1. A method to obtain chemical treatment of liquids
such as drinking water, sewage water, industrial
process water etc, where chemicals are being add-
ed to the liquid for creating flocks containing pollut-
ants, which flocks and the end of the process sed-
iment and are brought away, while clean water is
separated from a higher level,
characterized in,

that mixing of the liquid is carried out in an elon-
gated tank (1) by help of a mixer (10) located
close to one of the ends (4) of said tank, the
mixer creating a flow directed towards the op-
posite end (5) of the tank,
that return flows (13) occur along the side walls
(2), (3) of the tank and/or the bottom (6) and/or
the surface,
that a flocculating agent is added in a separate
pre-chamber or within the area of the mixer (10)
where an intensive mixing takes place,
that the growths of the flocks take place suc-
cessively downstream of the mixer (10),
that the mixing intensity gradually decreases
downstream and finally stop entirely after a dis-
tance of at least twice the depth or width of the
tank, depending on which measure is the larg-
est.

2. A device for carrying out the method according to
claim 1, characterized in, that it comprises,

an elongated tank (1), the length of which is at
least twice the width, alternatively the depth, of
the tank,
a mixer (10) arranged close to one of the end
walls (4) of the tank and directed towards the
opposite end wall (5) of the tank,
one or several means for addition of flocculat-
ing agent within the area of the mixer (10) or in
a pre-chamber
and means (8) and (9) for diversion of water and
sediment respectively.

3. A device according to claim 2, characterized in,
that the tank (1) has a square cross section

as seen in the direction of the flow.

4. A device according to claim 2, characterized in,
that the tank has a rectangular cross section

as seen in the direction of the flow.

5. A device according to claim 2, characterized in,
that the tank has a circular cross section as

seen in the direction of the flow.
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